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ABSTRACT 
Biology 
Jones, Albert Earl Adams B. A. Albany State 
College, 1968 
The Effects of Methyprylon on Growth and Motility of 
Tetrahymena pyriformis 
Advisor: Dr. James H. Penn 
Master of Science degree conferred August 1, 1975 
Thesis dated August 1, 1975 
Methyprylon is the drug used in this work to determine 
what effects it may have on the growth rate and motility of 
Tetrahymena pyriformis maintained in an axenic culture. Cul¬ 
tures containing the drug and the organisms were cultivated 
at 28 C for five days, with optical density readings being 
taken at 24 hr intervals. Optical density readings were 
determined by turbidity using the Spectronic 70. 
For motility observations, the organisms in medium and 
drugs in solution were placed in a counting chamber. The 
percent immobilization of the organisms was taken at 5 min 
(iii) 
intervals for 50 min using direct cell count. As the con¬ 
centration of the drug increased the growth and motility 
decreased until growth and motility were no longer observed. 
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Methyprylon (Noludar) is a nonbarbiturate drug that 
has been used on vertebrates as a sedative - hypnotic agent 
since 1955. As far as known, 31 cases of acute overdosage 
with methyprylon have been reported, with one fatality re¬ 
ported. In the majority of cases, little information re¬ 
garding drug metabolism is available, aside from the amount 
of drug ingested. This experimental work was more con¬ 
cerned with the cellular action of this drug on the growth 
and motility of the Protozoan, Tetrahymena pyriformis. 
A common entity shared by Th_ pyriformis and the 
vertebrate is that both possess acetylcholine (Ach) and 
acetylcholinesterase (Ach-ase) activity (Seaman, 1951). 
Seaman and Houlihan (1951) reported that acetylcholine was 
split by this organism. Also, acetylcholinesterase activ¬ 
ity in this ciliate is reported to be localized in the 
fibrillar system of the pellicle. Seaman (1951) stated 
that acetylcholine and acetylcholinesterase activity in 
Tetrahymena is localized in the fibrillar system of the 
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pellicle. Upon differential centrifugation, he obtained a 
fraction which contained only enzymatic activity from the 
pellicle. He then stated that this fraction contained the 
entire amount of acetylcholineterase activity of the organism. 
Florey (1966) stated that vertebrate transmission for 
motor end-plates and synapses between pre-and post-gangli¬ 
onic neurons is accomplished by a release of a transmitter 
substance called acetylcholine. He further stated that the 
rate of removal of the transmitter is greatly speeded up by 
the action of a hydrolyzing enzyme, acetylcholineterase. 
The question raised as to whether or not the drug 
methyprylon affects acetylcholine and acetylcholinesterase 
activity has been answered for several vertebrate systems. 
According to Grubber (1941), in 1939 Eisleb and Schaumann 
reported that in mice, meperidine hydrochloride in a 1:5 
x IQ dilution antagonized the effects of acetylcholine on 
the blood pressure; the spasms of smooth muscle; the action 
of histamine on the gut and bronchioles; and the effects 
of epinephrine on kidney vessels. 
It is clear that there are many questions that have to 
be answered in order to clearly understand the physio¬ 
logical effects of the drug. The purpose of this research 
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is to answer some of the questions by observing physiological 
changes related to growth and to observe the drug's effect 
on motility. This research could provide significant in¬ 
formation in cell physiology by helping to answer questions 
relating to the long-range effects drugs have on growth and 
motility in higher forms. 
CHAPTER II 
REVIEW OF LITERATURE 
During recent years, certain prescribed drugs have 
been the target of several research investigations on the 
ciliated protozoan, Tetrahymena pyriformis. Tetrahymena is 
certainly not representative of all protozoans but may be 
considered typical of the group. It has been studied far 
more than any of the other ciliates and the investigations 
of its biochemical properties have provided a great deal of 
insight into the relationship of this organism to other 
living organisms. 
Several studies have been reported on drugs and their 
effects on the growth and motility of Tetrahymena. The 
antihistamines, diphenylhydramine, tripelennamide and 
pheniramine, have been shown to inhibit the growth and 
motility of T. pyriformis (Sanders and Nathan, 1959). 
The antimitotic agents, Colcemid and colchicine, 
blocked fission of Tetrahymena limacis and T^_ pyriformis 
(Dysart and Corliss, 1960; Wunderlich and Reyk, 1969 a,b,c). 
Both of these agents produced nuclear disruption and caused 
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chromatin aggregation in the nucleoplasm. Tetrahymena 
pyriformis was able to recover from the effects of low 
level of Colcemid and colchicine; and, after recovery, the 
subsequent divisions were synchronized (Wunderlich and 
Reyk, 1969 a, b, c). In heat synchronized cells, low 
concentrations of Colcemid or colchicine caused division 
delays and inhibited nucleic acid synthesis, but not 
protein synthesis (Kuzmich and Zimmerman, 1970; Nelsen, 
1970) . Colchicine also blocked the development of oral 
structures (Nelsen, 1970). 
Many of the benzimidazoles, benzotriazoles, and quin- 
oxalines, which contain a nitro group on the benzene ring, 
were inhibitory to T^ pyriformis (Greer, 1958) . Other 
toxic agents, aureomycin (Gross, 1955), 2-mercaptoethanol 
(Gavin and Frankel, 1966; Mazia and Zeuthen, 1966) and some 
radiopaque agents used in angiology (Mark, et. al., 1963). 
The biological effects of the carcinogen and anti- 
carcinogen, 4-nitraquinoline-l-oxide, on T. pyriformis have 
been known in some detail. The compound inhibited cell 
division, produced nuclear inclusions, and caused distorted 
karyokinesis, with uneven distribution of deoxyribonucleic 
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acid and irregularity in cell sizes. A clone with atypical 
multiplication was isolated from cultures treated with 4- 
nitroquinoline-l-oxide (Mita, 1965, 1966). Tryptophan, 4- 
methyltryptophan and tryptamine competitively annulled the 
toxicity (Zahalsky, 1962). Nine carcinogenic derivatives 
of 4-nitroquinoline 1-oxide induced nuclear derangement in 
synchronized cells, but nine noncarcinogenic derivatives 
did not (Mita, et. al., 1969). 4-Nitroquinoline 1-oxide 
bound strongly to cytoplasmic proteins, but the noncarcin¬ 
ogenic 4-aminoquinoline 1-oxide did not attach (Mita, et. 
al., 1970) . 
Some antimalarial agents inhibited growtn of T^_ pyri- 
formis. Quinacrine was more effective than proguanil, 
primaquine and quinine (Clancey, 1968). It may have had 
some effect on nucleic acid synthesis (Chou and Namanathan, 
1968). Quinine inhibited ribonucleic acid, deoxribonucleic 
acid, lipid, and protein synthesis, perhaps by blocking 
metabolism of an energy source (Conklin, et. al., 1969). 
CHAPTER III 
MATERIALS AND METHODS 
Axenic cultures of Tetrahymena pyriformis (lot number 
9a) were obtained from Carolina Biological Supply Company 
(Burlington, North Carolina). These organisms (Tetrahymena) 
were cultivated in a medium suggested by Carolina Biologi¬ 
cal Supply Company. The suggested medium consisted of 5.0 g 
proteose peptone (Difco), 5.0 g bactotryptone (Difco), 0.4 
g potassium phosphate, diabasic (Baker Chemical Company) in 
one liter of distilled water. The pH of the medium was 
adjusted to 7.2. 
The one liter of medium was dispensed into four 1000 ml 
Erlenmeyer flasks in quantities of 250 ml/flask. Cotton 
plugs were used in each of the flasks as stoppers. The 
medium was autoclaved for 10 min. at 15 lb/in and 120 C. 
This reduced time was recommended by Prescott (1972) to 
prevent charring and the breakdown of certain complex 
molecules, (peptone, tryptone, nutrilites and buffers). 
After the medium was autoclaved, it was then allowed to 
cool at room temperature. 
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Each of the four flasks was inoculated with pyri- 
formis. All cultures were then kept in the dark in a 
covered Sero-Utility water bath at 28 C., because photo- 
periodic effects had been demonstrated (Willie and Ehret, 
19 6 8) , which suggested that cultures should be kept in the 
dark. Light has also been shown to cause the destruction 
of essential nutrients such as folic acid and vitamins, 
thus limiting growth (Kidder and Dewey, 1951). 
The rapid reproduction of organisms required that 
stock medium be made every three to four days. Tests of 
the stock culture were made weekly to determine if bac¬ 
terial contamination had occurred. Prescott, 1972, sug¬ 
gested that 0.5 ml of organisms should be inoculated on 
nutrient agar [Difco] plates to check for contamination. 
After inoculation, the agar plates were then placed in an 
incubator for 19 hr. at 32 C. If the tests showed growth, 
the stock had to be discarded and a new supply ordered. 
Additional Tetrahymena medium (500 ml) was prepared 
and the pH was adjusted to 7.2, for the experimental 
organisms. A blank tube which contained 5 ml medium was 
used to zero the Spectronic 70 spectrophotometer. The 
control tube received 4 ml of medium and experimental tubes 
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received 3 ml of medium. After all test tubes had been 
filled, they were then plugged and autoclaved according to 
Prescott (1972). 
An extra screw-cap volumetric flask (empty) was also 
autoclaved with the test tubes. Organisms used in the 
tests were transferred during the logarithmic growth phase 
from the stock culture jar (Prescott, 1957) into the extra 
screw-cap flask. The purpose of the extra flask was to 
make sure that the organisms were equally distributed in 
the flask before inoculation of the test tube, because they 
have a tendency to settle to the top of the medium in the 
stock jar. This unequal distribution will cause a large 
error in the growth reading of the test tubes (Tunstall, 
personal communication). 
Methyprylon (Nodular), the drug used in this work, was 
obtained from Roche Laboratory (Nutley, New Jersey). This 
drug was prepared in several arbitrary concentrations. The 
diluted solutions were stored at room temperature in screw- 
cap volumetric flasks. 
Growth of all cultures was determined by using the 
Bausch and Lomb Spectronic 70. The wavelength was set at 
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450nm (Everhart and Ronkin, 19 66) . This wavelength was 
selected because when light is scattered, measurements are 
more accurate at lower wavelengths. 
The drug concentration used ranged from 41.00 to 
55.00 mg/ml. 
Motility studies were made using the Sedgurick-Rafter 
plankton counting chamber in conjunction with a Whipple- 
Hauser ocular micrometer disc (Scherbaum, 1957). Direct 
counts of cell motility studies were made with an Aristo 
four figure hand tally. Motility observations were made 
with a Wild Heerbrugg Metallurgical, Inclined Binocular 
Body, Model 33574 Light Microscope, using 10X eyepiece. 
A. Growth Studies and Technique 
Growth studies were conducted according to the modi¬ 
fied methods of Rosenbaum and Carlson (1969). The total 
Volume of material (medium, drug and Th_ pyriformis) in each 
test tube was 5 ml. A blank tube consisted of 5 ml medium; 
the control tube consisted of 4 ml medium and was inoculated 
with 1 ml organisms; the experimental tube consisted of 3 ml 
medium, 1 ml drug and was inoculated with 1 ml organisms. 
After all culture inoculations, the tubes were then placed 
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in the dark in a covered Sero-Utility water bath at 28 C. 
The culture tubes were read at 24 hr. intervals for 5 days. 
Turbidity readings for both the normal growth and drug 
effects upon growth were measured spectrophotometrically. 
Optical density readings were initially taken at 4 hr. in¬ 
tervals but generation time indicated by optical density 
reading was not definable by this method. Then, optical 
density readings were taken every 24 hr. All growth read¬ 
ings are presented in Table 1 and plotted in Fig. 1. 
B. Motility Studies Technique 
Observations of motility were performed according to 
the modified method of Scherbaum (1957). All organisms 
used in this test of motility were taken from the stock 
during logarithmic growth phase. To observe the effects of 
the drug on motility, 0.5 ml of the stock culture of the 
organisms in the medium and 0.5 ml of the drug solution at 
various concentrations (see Table 2 and Fig. 2) were placed 
in the chamber. The Tetrahymena were observed using a 
Sedgruick-Rafter plankton counting chamber in conjunction 
with a Whipple-Hauser ocular micrometer disc and light 
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microscope. Percent immobilization counts were made at 
5 min. intervals for a period of 50 min. and were deter¬ 
mined by using the following formula: 
%I = Total Number of Tj X 100 
Total Number of T 
%I = Percent immobilization Tetrahymena pyriformis 
Tj = Immobilized Tetrahymena pyriformis 
T = Tetrahymena pyriformis in chamber 
All counts were made in an Aristo Four Figure Hand Tally 
counter. Normal motility was observed by placing 1.0 ml of 
the organism in medium in the counting chamber. This served 
as the control. The chamber containing the organisms and the 
drug was kept for 24 hr. at room temperature in the dark. 
CHAPTER IV 
EXPERIMENTAL RESULTS 
Different concentrations of methyprylon ranged from 
41.00 to 55.00 mg/ml. It was noticed in this work that 
as the concentration of the drug increased the growth 
(Table 1) and motility of Tetrahymena decreased. Growth 
data of observations are given in Figures 1-9. The dif¬ 
ferent concentrations of the drug on growth are plotted 
with the optical density against time for 120 hr. Table 1 
represents the results obtained from an average of 10 
growth readings. Motility was observed at 5 min intervals 
for 50 min which is given in Table 2. 
In Fig. 1 the concentration data of 47.00 mg/ml are 
given. The control and experimental groups were first 
observed at a 12 hr interval. The control showed an 
average of 0.08nm and the experimental an average of 
0.02nm. This represented approximately a margin of 6nm 
between the two groups. After 24 hr a second reading was 
observed of each group, and the control reading was 0.115nm 
and the experimental 0.05nm. In 24 hr the margin between 
13 
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Optical density of growth cultures 
Time (hr). 
12 24 48 72 96 120 
Control 0.08 .115 .15 .18 .19 .19 
41.00 0.04 0.5 0.9 0.3 0.11 0.11 
Control 0.05 0.14 0.19 0.22 0.24 0.24 
44.00 0.03 0.08 0.15 0.18 0.20 0.20 
Control 0.03 0.05 0.13 0.16 0.21 0.21 
46.00 0.01 0.06 0.19 0.27 0.36 0.37 
Control 0.06 0.14 0.18 0.25 0.30 0.30 
47.00 0.04 0.13 0.25 0.28 0.33 0.32 
Control 0.05 0.12 0.21 0.26 0.31 0.31 
48.00 0.07 0.15 0.22 0.28 0.33 0.33 
Control 0.03 0.08 0.11 0.18 0.25 0.21 
49.50 0.02 0.02 0.03 0.17 0.29 0.28 
Control 0.05 0.12 0.13 0.22 0.26 0.26 
50.00 0.02 0.02 0.03 0.09 0.18 0.18 
Control 0.06 0.1 0.75 0.21 0.26 0.26 
51.00 0.02 0.02 0.03 0.7 0.12 0.11 
Control 0.05 0.14 0.21 0.29 0.35 0.35 
52.00 0.02 0.02 0.02 0.01 00 00 
Control 0.07 0.12 0.22 0.30 0.34 0.34 
55.00 0.00 0.00 0.00 00 00 00 
The average reading is from 10 samples. 
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Table 2. The effects of methyprylon on the motility of 
Tetrahymena pyriformis. 
Drug cone. Percent immobilization occurring with time (min) 
mg/ml 5 10 15 20 25 30 35 40 45 50 
44.00 0 2 2 3 3 3 4 4 8 11 
46.00 1 2 2 3 4 5 8 10 13 31 
47.00 3 4 5 4 5 6 7 10 15 21 
48.00 3 5 6 7 9 10 12 16 27 43 
49.50 4 5 9 12 16 18 22 55 100 100 
50.00 7 40 66 100 100 100 100 100 100 100 
51.00 37 70 100 100 100 100 100 100 100 100 
55.00 64 100 100 100 100 100 100 100 100 100 
♦Control 0 0 0 0 0 0 0 0 0 0 
♦Culture medium without drug 
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Fig. 1. Drug concentration at 41.00 mg/ml. 
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the two groups remained constant. A third reading was 
observed at 48 hr. The control was 0.15nm and the experi¬ 
mental was 0.09nm. The margin was still constant. At 
72 hr the control was 0.18nm and the experimental was 0.13. 
Here the margin had decreased lnm at 72 hr. At 96-120 hr 
the control (0.19) and the experimental (0.11) had reached 
their logarithmic growth height. There was a margin of 8nm 
between the groups. 
The concentration readings at 44 mg/ml are shown in 
Fig. 2. The first readings were taken in 12 hr intervals 
and thereafter 24 hr readings were taken. At 12 hr the 
control read 0.05nm and the experimental 0.03nm. There was 
a 3nm margin between both groups. After 12 hr a steady 
increase in both growth readings was obvious. The groups 
reached their logarithimc growth in 96 hr. The control 
read 0.24nm and the experimental 0.20nm. The margin be¬ 
tween the groups was approximately 4nm. 
The concentration of 46 mg/ml data is given on Fig. 3. 
Observations were taken first at 12 hr. The control read¬ 
ing showed 0.03nm and the experimental showed O.Olnm. This 
group began with a margin of 2nm apart, but in 24 hr this 
18 
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Fig. 2. Drug concentration at 44.00 mg/ml. 
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24 48 7*2 9b 120 
TIME ( hrs ) 
Fig. 3. Drug concentration at 46.00 mg/ml. 
20 
margin had decreased to lnm. In 48 hr the control had 
reached a height of 0.19nm. This showed one of the widest 
of the previous data margin of 6nm. In 72 hr the control 
had reached a height of 0.16nm and the experimental 0.27 
nm. This was an even greater distance between the two 
groups (llnm). The 96 hr control was 0.21 and the ex¬ 
perimental was 0.36nm. This gave a margin of 15nm dif¬ 
ference between the control and the experimental group. 
In Fig. 4 the concentration data of 47.00 mg/ml are 
given. The first readings were taken in 12 hr. At 12 hr 
the control read 0.06 and the experimental was 0.04. The 
margin between these two groups was 3nm. The next read¬ 
ings were taken in 24 hr, and the control read 0.14 and the 
experimental 0.13. In 24 hr a decrease to lnm margin had 
occurred between the groups. The 48 hr readings of the 
control was 0.18 and the experimental 0.25. Between the 
groups was a margin of 7nm. At the 72 hr readings the 
control was 0.25nm and the experimental was 0.28nm. This 
72 hr reading showed a decrease in the margin of 3nm apart. 
Each group had reached the end of its logarithmic growth 
in 96 hr. The readings at 96-120 hr were constant for the 
a o 
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Fig. 4. Drug concentration at 47.00 mg/ml. 
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control at 0.30. The experimental at the 96 hr reading was 
0.33 and the 120 hr was 0.32. The 96-120 hr readings were 
lnm apart. 
Readings for the concentration at 48 mg/ml are shown 
on Fig. 5. The 12 hr showed the control at 0.05 and the 
experimental 0.07, a margin of 2nm. The reading at 24 hr 
for the control was 0.12 and the experimental 0.15. This 
was an increase in the margin of 3nm. At the 48 hr reading 
it was 0.21 and the experimental was 0.22. Readings taken 
at 72 hr of the control were 0.26 and the experimental was 
0.28. Both groups had reached the end of their logarithmic 
growth at 96 hr. At 96-120 hr readings for both groups 
were constant: the control was 0.31 and the experimental 
was 0.33. 
Fig. 6 gives the results of 49.50 mg/ml concentration 
of the drug. The reading at 12 hr for the control was 
0.03 and for the experimental 0.02. In the 24 hr reading 
the control had increased to 0.08 and the experimental was 
0.02. The experimental growth did not increase in the 
24 hr reading. The 48 hr reading showed that the control 
had increased to 0.11 and the experimental had increased to 
0.03. The marginal distance between the control and the 
23 
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Fig. 5. Drug concentration at 48.00 mg/ml. 
24 
ÏIME(hrt) 
Fig. 6. Drug concentration at 49.50 mg/ml. 
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experimental was 8nm. A lag was shown in the experimental 
from 12-48 hr, while the control continued at a steady 
pace. The 72 hr reading for the control was 0.18 and ex¬ 
perimental was 0.17. The control increased to 0.20 in 
the 96 hr reading and the experimental increased to 0.29. 
In the 120 hr the control increased to 0.21 and the ex¬ 
perimental decreased to 0.28. 
Concentration of 50.00 mg/ml density readings against 
time are given in Fig. 7. At the 12 hr reading the control 
was 0.07 and the experimental was 0.02. The 24 hr reading 
of the control was 0.12 and the experimental was 0.02. In 
48 hr the control was 0.13 and experimental was 0.03. A 
72 hr reading showed an increase of the control of 0.22 
and the experimental was 0.09. They each become constant 
at the 96-120 hr reading. The control was 0.26 and the 
experimental was 0.18. There was a lag at 12-48 hr read¬ 
ings for the experimental. 
Fig. 8 shows the concentration of 51.00 mg/ml optical 
density reading against time. At the 12 hr reading the 
control was 0.06 and the experimental was 0.02. The 24 
26 
TIME (hr,) 
Fig. 7. Drug concentration at 50.00 mg/ml. 
27 
24 48 72 96 120 
TIME < h ri ) 
Fig. 8. Drug concentration at 51.00 mg/ml. 
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hr showed an increase in the control to 0.10 and was con¬ 
stant for the experimental of 0.02. In 48 hr the reading 
showed the control to be 0.175 and the experimental to be 
0.03. From the 12-24 hr reading a lag was noticed in the 
growth of the experimental group. The 72 hr reading of the 
control was 0.21 and the experimental was 0.7. In the 96 hr 
reading the control was 0.26 and the experimental was 0.12. 
At the 120 hr reading the control was constant at 0.26 and 
the experimental was 0.11. 
Fig. 9 shows the concentration of 52.00 mg/ml optical 
density reading. A 12 hr reading of the control was 0.05 
and the experimental was 0.02. The reading showed a margin 
of 3nm between the groups. In 48 hr the control was 0.14 and 
the experimental was 0.02. The 72 hr reading of the control 
was 0.21 and the experimental was 0.1. At the 96 hr reading 
the control was 0.35 and the experimental was 0.0. The 120 
hr reading was the same as the 96 hr. 
For the first 5 min motility readings showed 100% mo¬ 
tility at a concentration of 44.00 mg/ml. In 50 min 11% of 
the motility had ceased, at a concentration of 44.00 mg/ml. 
In 50 min 11% of the motility had ceased at the concentra¬ 
tion of 44.00 mg/ml. A concentration of 48.00 mg/ml showed 
29 
Fig. 9. Drug concentration at 52.00 mg/ml 
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motility had ceased after 50 min to 43%. A concentration 
of 49.50 mg/ml in 5 min showed a 4% decrease in motility 
and this same concentration showed 43% immobility in 50 
min. In 10 min a concentration of 51.00 mg/ml showed 70% 
of immobility and in 50 min all motility had ceased. A 
concentration of 55.00 mg/ml in 5 min, 64% of motility had 
ceased and in 50 min 100% of immobility had ceased. The 
control showed 100% motility for 50 min. All effects of 
methyprylon observations on motility can be observed in 
Table 2. 
CHAPTER V 
DISCUSSION AND CONCLUSION 
When considering the use of inhibitors and other drugs 
for studies on Tetrahymena several factors must be considered. 
First, the question of penetration. For a number of drugs 
the concentrations required to achieve a given effect are 
much higher for Tetrahymena than mammalian cells. The 
ciliate cortex is a complex surface structure composed in 
many places of three unit membrane layers in close approxi¬ 
mation to one another. This may represent a substantial 
barrier to entry of molecules from the outside. The con¬ 
troversy as to whether uptake of nutrients and other ma¬ 
terials occurs across the surface membranes or only by means 
of the oral apparatus has continued for some time and is 
still unresolved (Prescott, 1972). 
In this work growth rates were determined by turbidity 
measurements. It is well known that the age and number of 
cells present in culture can influence the cell count at 
any specified time. Nonetheless, the turbidity determina¬ 
tion is the most satisfactory method to ascertain density 
31 
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based on growth, according to Gross (1955). The rate of 
growth during the exponential increase remained unaffected 
by the size of the inoculum and is considered to be more 
constant and reproducible than other growth inducers. 
When observing the effects of drugs on an organism, 
the chemistry of the drug is really based on its effects 
on the organism. The atomic weight of methyprylon and 
the molecular size could still be suggested factors of the 
penetration rate. Therefore, more inhibitory effects of 
methyprylon on growth and motility would be predicted. 
Nathan and Friedman (1962) showed that chlorpromazine, 
a tranquilizer, caused immobilization of Tetrahymena 
pyriformis and increased the permeability of the body 
wall. 
Wilson (1974) stated that on the contrary, it can be 
postulated that codeine phosphate stimulated growth and 
had no effect on motility. One could hypothesize that 
codeine phosphate possesses a growth factor that can be 
used by the Tetrahymena. The inhibitory growth effects 
of meperidine hydrochloride and the stimulating effects 
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of codeine phosphate may have a direct neurological action 
in Tetrahymena. 
It is known that acetycholine and acetycholinesterase 
are present in certain ciliates. Seaman and Houlihan (1951) 
reported that acetycholine was split by this organism, and 
a brief communication by Straughn and Ronkin (1961) refers 
to presence of acetycholinesterase. However, the rate of 
cleavage, as reported by Seaman is about 0.08 ug/mg of 
protein/hour, a rate within the experimental error of the 
assay (Nachmanson and Wilson, 1955). This evidence sup¬ 
ports a "neuroid" analogy for the "kinetoderma" of ciliates. 
Seaman suggested that the same direct relationship exists 
between ciliary and acetycholinesterase as there is between 
acetylcholinesterase activity and nerve control. He cited 
in this connection that acetylcholinesterase and acetyl¬ 
choline have been found in Tetrahymena geleii. Addition¬ 
ally, pianwell (1968) reported that in 1914 Sharp observed 
a neuromotor apparatus in the ciliates. Methyprylon did 
inhibit motility of Tetrahymena at various concentrations. 
Since Seaman (1951) reported that acetylcholine was in¬ 
volved in impulse transmission along the rows of cilia, 
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an inhibitor of acetylcholine such as that methyprylon 
could cause immobilization. 
Young (1955) demonstrated that codeine phosphate caused 
no inhibition of cholinesterase activity on bovine erythro¬ 
cytes. He further stated that analgesic effectiveness of 
the drug probably does not depend on its anticholinesterase 
activity, since the more potent analgesics do have inhibitory 
effects on cholinesterase activity. Since codeine phosphate 
did not cause immobilization in Tetrahymena until 24 hr, 
one could suggest that this drug did not inhibit the acetyl¬ 
choline activity of the organism. The immobilization oc¬ 
curring after 24 hr might very well have been due to food 
depletion in the medium. Kidder and Stuart (1939), per¬ 
forming growth studies on the ciliate, Colpoda, stated that 
the available food supply limits the population of this 
ciliate. On the other hand, Jones and Jahn (1965) ob¬ 
served Spirostomum ciliary movement and found that fed 
animals were more susceptible to the action of hexamethoium 
chloride than the starved ciliates (Wilson, 1974). 
Immobilization was a forerunner of cytolysis and dis¬ 
integration. Van Eys and Warnock (1963) observed similar 
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results with Tetrahymena. They found that the methonium 
drugs, which inhibited the motility of the ciliate, caused 
cytolysis and subsequent disintegration. They suggested 
that a possible cause could be binding of hexaméthonium 
chloride at the cortical surface, resulting in displace¬ 
ment of ions and disruption of the membrane. 
From the experimental results, methyprylon caused a 
reduction in growth and immobilization in pyriformis, 
which could be based on the inhibition of acetylcholine 
activity. Immobilization occurring after 24 hr may have 
been caused by food depletion (Kidder and Stuart, 1939). 
The cytolysis and disintegration that occurred could be 
due to the drug's inhibitory property, acting on the 
cellular cortex (Van Eys and Warrock, 1963). 
CHAPTER VI 
SUMMARY 
Methyprylon (Nodular) is a nonbarbiturate drug which 
has been used as a sedative. Tetrahymena pyriformis was 
the experimental organism used in this investigation. The 
effects of this drug on the organisms were observed at 9 
different concentrations. At lower concentrations (41.00 
mg/ml) negligible effects on the growth and motility of 
the organisms were observed. As the concentration increased, 
more noticeable effects were shown. Concentrations around 
49.50 mg/ml indicated a long lag phase which lasted more 
than 24 hr. After 48 hr the growth picked up again and 
these effects were observed on Fig. 6. 
Concentrations of 50.00 mg/ml were striking, because 
the drug was taking a greater effect on the experimental 
organisms. Higher concentrations killed more organisms, 
doubling the normal death rate. In concentrations of 
55.00 mg/ml no signs of life were seen. 
Concentrations and time played a large factor in 
determining the effects of methyprylon on motility at 44.00- 
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55.00 mg/ml. At a low concentration of 44.00 mg/ml, only 
11% showed immobility of the organisms after 50 min. Read¬ 
ings taken at 50 min with a concentration of 48.00 mg/ml 
showed that the drug had immobilized the organisms to 43%. 
Concentration of 48.00 mg/ml almost showed a 50% decrease 
in motility. 
When concentrations were increased to 50 mg/ml of the 
drug after 15 min, 66% of the organisms were immobilized. 
5 min later all the organisms were at rest in the 50 mg/ml 
of drug. Concentration at 51.00 mg/ml immobilized the 
organisms in 15 min. Motility was stopped completely af¬ 
ter 5 min using concentrations of 55.00 mg/ml. The control 
showed 100% motility after 50 min. 
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